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1This book contains contributions from an all-star group
of scientists in academics and industry who have par-
ticipated in the development and application of electro-
spray ionization (ESI) mass spectrometry (MS). With 27
contributing authors, there is always the potential for
overlap and repeated topics in successive chapters. The
editors are to be commended for orchestrating a well
integrated text in this regard.
The field of mass spectrometry is growing so fast,
that one could easily write a book on current applica-
tions without providing many details on the basics. Not
so here. Chapter I, “Electrospray Ionization Mass Spec-
trometry: History, Theory, and Instrumentation” by
R. B. Cody is excellent. Weighing in at 100 pages,
essentially 25% of the book, this opening chapter pro-
vides an interesting and extensive base from which the
other chapters build. With almost 500 citations in Chap-
ter I, it is clearly a reference point from which anyone
could very quickly appreciate the topic of ESI. Also
notable, when the first reference is Munson and Field,
JACS 1966, 88, 2621, you know that you can look
forward to a discussion based in the fundamentals of
the discipline! From interesting historical insights to 11
tables of information on calibration standards, the con-
tent is extremely useful. The only flaw is the inconsis-
tency in providing titles in the references.
Chapter II, “Nanospray Electrospray Ionization De-
velopment” by T. R. Covey (Sciex) and D. Pinto (NRC of
Canada) presents a collection of important facts on
needle architecture and designs, provides vital informa-
tion for novices on flow rates and sample amounts, and
is rich with photographs of various tip designs which
are very instructive.
Chapter III, “Characterization of Pharmaceuticals
and Natural Products by Electrospray Ionization Mass
Spectrometry” by A. K. Ganguly, B. N. Pramanik, G.
Chen, and P. A. Shipkova is the first of the chapters on
applications. It is rich in examples that are developed,
complete with interpretation and fragmentation path-
ways. Structural determinations based on both positive
and negative ion ESI are presented. The chapter pro-
vides many chemical details of well-selected examples.
Chapter IV, “Electrospray Mass Spectrometry Appli-
cations in Combinatorial Chemistry” by M. S. Lee
discusses the use of sample libraries achieved by both
solid-phase methodology and by parallel synthesis. The
chapter provides useful insights into the many ways
that ESI can contribute to combinatorial approaches, in
addition to screening methods. The author discusses
some instrument-specific applications to establish how
the Q-time-of-flight (TOF) and Fourier transform mass
spectrometry (FTMS) methods can be useful tools.
Chapter V, “Electrospray Mass Spectrometry in Con-
temporary Drug Metabolism and Pharmacokinetics” by
M. J. Cole, J. S. Janiszewski, and H. G. Fouda (Pfizer,
Inc.) discusses the various aspects of the metabolism of
drugs in biological systems—absorption, distribution,
metabolism, and excretion. It describes the roles that
specific ESI instruments play in this field, and provides
very practical information on sample preparation, de-
termination of MS conditions for analysis, and even
data processing and review.
Chapter VI, “Electrospray Ionization Mass Spectro-
metry of Peptides and Proteins, Methodologies and
Applications” by J. A. Loo and G. W. Kilby (Pfizer)
reviews the use of ESI to study proteins and protein
mixtures. It presents useful examples in areas including
the determination of disulfide bonds, and briefly pre-
sents results for data base searches for protein identifi-
cation.
Chapter VII, “Structural Analysis of Glycoproteins
by Electrospray Ionization Mass Spectrometry” by A.
Tsarbopoulos, U. Bahr, M. Karas, and B. N. Pramanik
provides a concise and fascinating look into the rich
complexities of post-translational modifications of pro-
teins involving glycosylation. This is an application in
which carbohydrate heterogeneity yields an analytical
challenge where ESI MS shines compared to methods
such as sodium dodecylsulfate-polyacrylamide gel elec-
trophoresis (SDS-PAGE). As the authors present glyco-
sylation site mapping and structural analyses of N-
linked oligosaccharides, they provide useful practical
experimental hints and suggestions.
Chapter VIII, “Advanced Mass Spectrometric Ap-
proaches for Rapid and Quantitative Proteomics” by
R. D. Smith, G. A. Anderson, C. D. Masselon, M. S.
Lipton, L. P. Tolic, T. P. Conrads, and T. D. Veenstra
provides a useful introduction into the field of proteom-
ics and clearly distinguishes it from simple protein
analysis. The chapter provides a unique look into thePublished online June 20, 2002
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development of Fourier transform mass spectrometry
(FTMS) measurements in this field, discussing both
instrumental aspects and the development of Capillary
Isoelectric Focusing (CIEF) combined with FTMS. If
you’re looking for the citation that discusses the analy-
sis of zeptomolar amounts of peptides, look no further!
Applications of MS/MS, isotope labeling, and accurate
mass tags are described and presented. Experiments
such as rare isotope depletion combined with CIEF and
FTMS are described and developed. With the focus on
ESI FTMS and the goals/need for rapid analyses, the
authors provide a unique look into an area that many of
us have heard about but too few appreciate. This
chapter provides a concise description of this applica-
tion of “advanced MS”.
Chapter IX, “Detection of Noncovalent Complexes
by Electrospray Ionization Mass Spectrometry” by A. K.
Ganguly, B. N. Pramanik, G. Chen, and A. Tsarbopou-
los provides a useful overview of the current interests in
drug-protein, protein-metal, protein-protein, protein-
nucleic acid, drug-nucleic acid, and drug-DNA com-
plexes. While MALDI and ESI have found similar
applications for many classes of bio-analytes, ESI
clearly has the edge to date in the analysis of noncova-
lent complexes. The authors provide many interesting
examples and useful experimental insights in this field,
which is providing information in the characterization
of disease states and in drug discovery.
Chapter X, “Application of Hydrogen Exchange and
Electrospray Ionization Mass Spectrometry in Studies
of Protein Structure and Dynamics” by Y. Wang and
M. L. Gross cites recent reviews in the field and quickly
moves to the most recent developments. While H/D
exchange is usually studied by NMR, methods are
rapidly maturing that use ESI MS to study protein
conformations through exchange studies. Hydrogen
exchange experiments are being used to determine the
structures of many of the kinds of non-covalent com-
plexes discussed in Chapter IX, and are being devel-
oped for studying folding/unfolding dynamics as well.
The chapter suffers from an omission of titles in the
references, and equations are typeset at a bewilderingly
low level, but it does a good job of describing an
exciting area of application of ESI MS.
Chapter XI, “Microelectrospray Analysis Combined
with Microdialysis Sampling of Neuropeptides and
Drugs” by P. E. Andren and R. M. Caprioli provides a
look into instruments that can perform ESI at submicro-
liter per minute flow rates, with high ionization effi-
ciencies. Unique instrumental variations of the ESI
method, and its use with microdialysis, is shown to be
a powerful tool in studying the time-course of drugs in
organisms.
This book is highly recommended for scientists try-
ing to understand the hows and whys of the latest
applications of ESI MS. While some of the chapters
focus on the work of specific laboratories, they all
describe pivotal work in the field. Richly referenced and
full of examples, this would be an important book to
have for anyone who teaches courses in MS. If you want
to know “what’s hot” in ESI MS, or if you’re looking for
ideas on how to perform ESI experiments better, this is
the book to have. Manufacturers should include a copy
with every ESI MS they sell, if they want users to be able
to pursue a wide range of applications.
The Practical Spectroscopy Series continues to pro-
vide important books for scientists. This 32nd volume
of the series maintains the high standards set by earlier
volumes which many scientists know well, including
Volume 3 (Mass Spectrometry, C. Merritt Jr., C. N.
McEwen, Eds.), Volume 5 (NMR Spectroscopy Tech-
niques, C. Dybowski, R. L. Lichter, Eds.), Volume 8
(Mass Spectrometry of Biological Materials, C. N. McE-
wen, B. S. Larsen, Eds.), Volume 9 (Field Desorption
Mass Spectrometry, L. Prokai, Ed.), Volume 11 (Modern
NMR Techniques and Their Application in Chemistry,
A. I. Popov, K. Hallenga, Eds.), and Volume 23 (Inor-
ganic Mass Spectrometry: Fundamentals and Applica-
tions, C. M. Barshick, D. C. Duckworth, D. H. Smith,
Eds.).
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